Subcellular localization of ceramide kinase and ceramide kinase-like protein requires interplay of their Pleckstrin Homology domain-containing N-terminal regions together with C-terminal domains.
Ceramide kinase (CERK) and the ceramide kinase-like protein (CERKL), two related members of the diacylglycerol kinase family, are ill-defined at the molecular level. In particular, what determines their distinctive subcellular localization is not well understood. Here we show that the Pleckstrin Homology (PH) domain of CERK, which is required for Golgi complex localization, can substitute for the N-terminal region of CERKL and allow for wild-type CERKL localization, which is typified by nucleolar accumulation. This demonstrates that determinants for localization of these two enzymes do not lie solely in their PH domain-containing N-terminal regions. Moreover, we present evidence for a previously unrecognized participation of CERK distal sequences in structural stability, localization and activity of the full-length protein. Progressive deletion of CERK and CERKL from the C-terminus revealed similar sequential organization in both proteins, with nuclear import signals in their N-terminal part, and nuclear export signals in their C-terminal part. Furthermore, mutagenesis of individual cysteine residues of a CERK-specific CXXXCXXC motif severely compromised both exportation of CERK from the nucleus and its association with the Golgi complex. Altogether, this work identifies conserved domains in CERK and CERKL as well as new determinants for their subcellular localization. It further suggests a nucleocytoplasmic shuttling mechanism for both proteins that may be defective in CERKL mutant proteins responsible for retinal degenerative diseases.